CRYSTOBSERVER PROVES ITS
WORTH IN IMPROVING RAW
SUGAR QUALITY

D uring a number of crystallisation
stages in the factory, raw sugar
crystals are grown from a minute size to
about 0.9 mm.

The first stage produces crystals from
finely ground sugar particles, which are
typically 8 microns (0.008 mm) in size. By
comparison, the diameter of a human hair
can be as large as 70 microns (0.07 mm).
This phase is known as the ‘graining step”.

These crystals are then grown to a size of
about 0.18 mmin a step known as C seed
production. This is an important stage

in raw sugar manufacture because the
number and average size of the crystals
produced influence both the quality of
the final product and the quantity of
sugar recovered by the factory.

"In Australian raw sugar production
there has previously been no way of
monitoring the development of these
small crystals, other than by the pan
stage operator taking proof samples from
the pan and examining the samples for
number and size under a microscope,”

,

QUT Research Fellow Gabriel Fraga said.

"Clearly, there is room for efficiency

improvements in this process step.
Tighter control of C seed production can
improve sugar recovery, sugar quality,
and pan stage throughput. It can also
decrease steam and water consumption.”

An improved method is now available
following the completion of an SRA-
funded project undertaken by Sunshine
Sugar working with researchers at

QUT. The project trialled an innovative
microscope system called Crystobserver,
which was installed in the C seed

pan at Condong Millin northern New
South Wales to monitor the crystal
developmentin real time.

"Crystobserver is an online High

Definition (HD) video microscope that
offers high resolution quality images
of crystals. Itis capable of measuring
crystals as small as 30 microns in size,”
QUT's Prof. Ross Broadfoot said.

The Crystobserver is produced by ITECA,
a company based in France which designs

Using the Crystobserver, Condong Mill's Lead Process Engineer Ashley Curran can
monitor the development of sugar crystals on the computer.
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and manufactures systems that can be
integrated into sugar, cement, quarrying
and mining processes to provide online
images and data to provide improved
production efficiencies.

"The Crystobserver has previously been
used in beet sugar production in Europe.
However, as far as we know, this is the
first time it has been tested in a mill
processing sugarcane, and in particular
in the highly coloured molasses that
is present in C seed production in
Australian sugar mills,” Sunshine Sugar's
Business Diversification Officer Kent
Selby said.

"The Crystobserver was installed,
commissioned and calibrated by the
mill's instrumentation staff, with remote
guidance from ITECA technicians,”
Condong Mill's Lead Process Engineer
Ashley Curran said.

"The software outputs were integrated
into the mill's Distributed Control System
(DCS) which includes alarms that go off if
the process deviates from certain limits.

A Crystobserver image of sugar crystals in the C seed
production at Condong Mill.




Condong Mill's Production Manager,
Aaron Baker with Ashley Curran.

The operators quickly learnt to assess the performance of the C
seeding process using the analyser’s outputs.”

The benefits to the pan stage and factory performance were then
evaluated and a cost/benefit analysis was calculated from the
improved production of the C seed.

Crystobserver demonstrated its effectiveness at detecting small
crystals, providing a number count through its field of view and
providing reliable measurements of the size and the amount

of variation in the size of the crystal population in the C seed
production step.

"Pan stage operators, shift supervisors and managers in the mill
were able to use the data from the Crystobserver together with
other process data to troubleshoot deviations from targeted
production of C seed,” Condong Mill's Production Manager Aaron
Baker said.

The pan operators found the system was user friendly and

they were able to successfully provide reliable assessments of
the quality of the graining process. They used the information
to make corrections to subsequent grainings and to achieve
tighter pan stage operations. One of the changes the operators
made was to lower the purity for the graining which reduced
conglomeration without slowing the production rate for C seed.

"Analysis of data was undertaken to understand the reliability of
the system over long periods of operation. This demonstrated
that the quality and brightness of the images was consistent.

In addition, the software was able to store historical data for
several crushing seasons and could analyse trends in parameters.
Being able to look back at images of previous grainings was very
beneficial for production staff,” Aaron Baker said.

Recommendations for future applications of the Crystobserver
for C seed production in other Australian factories were
developed.

It was realised that the Crystobserver would be very suitable in
assisting the pan stage operators during the magma preparation
step which is undertaken to reduce the variation in the sizes of
crystals used for making sugar in the factory.

The final results of the project will be presented to mill staff
at the Regional Milling Research Seminars at five main milling
districts and also published in a paper at ASSCT 2023 in Cairns.

A dedicated computer for the Crystobserver (right) was installed

in the control room in Condong Mill.
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